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SYNOPSIS

In such a competitive world, quality assurance has become inevitasle i
any industry. To get the competitive edge over their peers every organization tries to
make their operations perfect and project it to their customers as the best around. For this
these organizations needs certifications from independent bodies, proving their abilities
beyond doubt. Certification is given for a period of time after through auditing of the

procedures and functions carried out in the organization.

There are many organizations which carry out the process of accessing the
quality of the procedures carried out in the organization. DNV is one such organization
which has certified SIFY Ltd. The company's network services, data center operations
and customer relationship management are accredited ISO 9001:2000.The certification
process is a continuous process and auditing is carried outin a half yearly basis. The
organization is bound to satisfy the rules and regulations put forward by the certifying

organization on all the audits.

According to the ISO Standards there are certain procedures and rules to
be followed for each and every process in the organization. The existing system is not
fully automated and therefore more time consuming. The proposed system will reduce
the workload of the employees by helping them to generate routine documents and
reports on the fly. It will help manage, document and keep track of the record of all the

events or process that is to be carried out in the organization.

A quality is a characteristic. A system is a set of interrelated processes,
and a requirement is an obligation. Therefore, a quality system requirement is a
characteristic that a process must have. Quality audits examine the elements of a quality
management system in order to evaluate how well these elements comply with quality

system requirements.



A quality management sysiem is a web of interconnected processes. Each
process uses resources to turmn inputs into outputs. And ail of these processes are
interconnected by means of many input-output relationships. Every process generates at
least one output, and this output becomes an input for another process. These mput-
output relationships glue all of these processes together - that's what makes it a system. 1t
is intended to automate and manage the quality of the product and the procedures in the

company.

The system to be developed is to provide the users in the organization with
a user friendly environment where he/she can log in and view/add/modify/deactivate a
procedure or document defining a procedure. It should also help the user to view all the
approved documents for a particular group to which he belongs. It should also provide

measures to improve the performance of the associates.
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Quality Management Systen:

Bsking the frtarnat work foc you

Sify is India's pioneer in Internet and e-Commerce anc offers
integrated end-to-end solutions with a comprehensive range of products and services,
for both the Business to Consumer (B2C) and Business to Business (B2B) segments,
which cover the four critical cornerstones of the Net: Connectivity, Content, Commerce

and Community.
The mission is "Making the Internet work for you.”

Tt is enabled through the products, services and technology that Sify
offers. And in the comprehensive suite of Business to Consumer and Business-to-
Business ECommerce solutions and expertise, Sify provides in association with global

leaders.

The cutting edge B2B services including connectivity solutions like
Electronic Data Interface, Virtual Private Networks, Security Services, Network
Management Services as well as eSolutions services that include Internet Consuiting,
Solutions Architectures, Design and Development of Solutions, Hosting and
Management Services and eCommerce products, are relied upon by leading Corporate
in India. Sify delighted customers with innovative B2C solutions like SatyamOnline,
the instant Intermet access package and www.sify.com, one of India's most popular

portals.

At Sify, it has a host of firsts to its credit. As early as 1995, when the
concept of eCommerce was not fully understood, Sify was already making substantial

headway in Electronic and Internet commerce.

It established the first private TCP/IP public data network between

all the major cities in the country. This revolutionized business computing n india,
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with its interconnectivity between multi-location offices, flexibility of platforms,
applications software, and smooth transfer of data. It was Sify’s, the first frame reiay
service, the first ATM backbone, the first public data network with 2Mbps backbone,

and the first authorized Notes public network.

It was the first private ISP to operate when the ISP policy was
announced in 1998, pioneering this category of service with a customer focus that has
made it a qualitative leader 1n Internet access services. It was also the first to offer

Intemet telephony in April 2002 after the change in policy allowing it

Sify has the distinction of being the first Indian Intemet Company to
be listed on the NASDAQ. The company's network services, data center operations and

customer relationship management are accredited IS0 9001:2000

The requirements of the ISO 9001:2000 standard are organized 1nto

the following five sections

. Quality Management System

. Management Responsibility

. Resource Management

. Product Realization

. Measurement, analysis and improvement

All the above should be followed in an organization to meet the

cettification requirements. Let us look into these in greater detail.
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General Requirements

The Quality Management System (QMS) is the collection of
processes, documents, resources, and monitoring systems that direct the work of an
organization regarding product and service quality. The organization needs to establish,
document, carry out, and maintain this system to meet the requirements of ISO

9001:2000.

Documentation requirements

General: - The organization needs to document — either
electronically or on paper — the quality policy, quality objectives, and quality manual.
Written procedure plans, and operations need to describe how product and service
quality is attained. Certain records, providing evidence of activities that were carmed
out (i.e. purchase orders, sales contracts, inspection records, design review notes, etc.),
have to be retained. The quantity, detail, and form of the documentation can differ from
one organization to another depending on size, type of activities, or complexity of
processes.

Quality manual: - The quality manual describes the extent of the
QMS and may exclude certain sections of the Standard that don't pertain to the
organization. All of the quality procedures are either included in the quality manual o1
are referenced by it. The interaction between processes making up the QMS is alsc
described.

Control of documents

All of the documentis in your QMS must be legible, identified,

reviewed, authorized, up-to-date, issued, distributed, and periodically updated. Obsolete
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documents have to be identified and protected from unintended use. Documents that

come from outside the organization also have to be identified and controlled.

Control of records

Certain records need to be kept to demonstrate how the QMS 1s
operating. These records must be legible, and easy to identify and retrieve. A written
procedure must describe how they are identified, stored, protected, retrievable, and

define their retention and disposal times.

Management commitment

The Standard recognizes that an effective quality program requires
the involvement and commitment of the organization’s top management. Therefore, the
Standard assigns top management the following responsibilities:

o Overseeing the creation of the Quality Management System (QMS),

o Communicating the importance of meeting requirements, including customer,
legal, and regulatory requirements,

e Establishing the quality policy and the quality objectives,

o Communicating with parties responsible for product and service quality,

« Providing adequate resources for the operation of the QMS

e Reviewing the operation of the QMS.

Customer focus
Top management must ensure that customer requirements are

understood and met with the goal of improving customer satisfaction.
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Quality policy

The quality policy identifies the main goals of the QMS. The
quality policy must be:
e Appropriate to the organization’s purpose,
e Include a commitment to meet customer, legal and regulatory requirements,
» Create a background for establishing quality objectives,
e Communicated throughout the organization,

e Reviewed for ongoing suitability to the needs of the organization and its

customers
Planning

Quality objectives: - Establish measurable quality objectives that

support the quality policy and communicate them throughout the organization.

OQMS planning: - Plan the QMS so that the quality objectives are

met and so the system continues to work as it is changed to incorporate improvements.
Responsibility, authority and communication

Responsibility and authority: - Effective work depends on a clear
understanding of each person’s responsibility and authority. Therefore responsibility

and authority must be defined and communicated.

Management representative: - Top management must appoint a
manager to have ongoing operationa! responsibility for the QMS. This person 1s
referred to as the Management Representative. The duties of the Management
Representative include:

e Ensuring that processes needed for the QMS are established, implemented,

and maintained,
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» Reporting on the performance of the QMS and any improvements needed,

e Promoting awareness of customer requirements throughout the organization

Internal communication:-Top management needs to set up an

effective system of communication to ensure effective operation of the QMS.
Management review

General:~Top management is required to regularly review certain
aspects of the QMS to make sure that the goals are being achieved and to look for ways
to improve the QMS. The review must cover suitability, adequacy, and effectiveness of
the QMS. The review also includes assessing opportunities for improvement and
needed changes to the QMS, quality policy, and quality objectives. Records of these

reviews must be kept.

Review input:-These meetings must address the following areas:
o Intemal audit results,
s Customer feedback,
e How well processes have been working,
» How well products have been meeting requirements,
e Status of previously identified probiems,
e Items identified for follow-up in previous management reviews,
o Planned process or product changes that could affect quality,
e Recommendations for improvement generated through the operation of the
QMS
Review output:-These reviews result in decisions and actions
related to:
e improving the QMS, and
« improving the product,

e The need for additional resources, including human resources.
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Provision of resources

Provide the people, equipment, tools, and materials need to:
¢ build and maintain the QMS,
 continually improve the effectiveness of the QMS, and to

s meet customer requirements

Human resources

General: - People performing work affecting product and service
quality must be competent to carry out that work. This competency is attained through a

combination of education, training, skills, and experience.

Competence, awareness and training: - The organization miust:
« Identify the talents, skills, knowledge, and capabilities each person needs
to carry out their assigned responsibilities,
o Train or otherwise assist people to meet these identified competencies,
e Assess the competency of each person to carry out their responsibilities,
o Make sure each person understand how their work contributes to the
quality of products and services and to meeting quality objectives.

o Keep records of each person's education, training, skills, and experience.

Infrastructure

The infrastructure for a QMS includes the building, workspace,
equipment, and the supporting services involved in creating the organization’s products
or services. The organization will need to determine, provide and maintain the

infrastructure needed to achieve the planned resuits.
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Work environment

The work environment of the organization must not interfere with

the ability of employees to perform effectively in order to meet quality requirements.

Planning of product realization

Product realization is the term used to describe the work that the
organization goes through to develop, manufacture, and deliver the finished goods or
services. An effective Quality Management System (QMS) includes a comprehensive
approach to getting from the product concept to the finished product. This approach,
sometimes called a quality plan, includes the following:

« product requirements and quality objectives ,

o creation of the processes, documents, and resources needed for product
realization,

s required verification, monitoring, inspection, and test activities,

e The records to be kept.

Customer-related processes

Determination of requirements related to the product: - The
Standard requires the organization to determine product requirements. These
requirements can come from the customer, may be mandated by laws or regulations,
and include generally accepted standards within your industry or market. Requirements
are established by standard contracts or oral agreements that the sales department uses

in discussions with customers, and other sources.
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Review of requirements related to the product:-After gathering
preliminary product requirements, these requirements need to be reviewed to be sure
that the customer understands them and that the organization is meeting these
requirements. This review must ensure:

¢ The requirements are known and understood,
¢ Any changes from the original contract or discussions is understood,
« The organization has the ability to meet the requirements
« Records are kept of this review.
Routine orders for items described in a catalog of products are considered reviewed

when the relevant product information is reviewed.

Customer communication:-Put in place effective customer
communications channels, to allow dialogue regarding:
o product information,
e questions about contracts, order handling, changes, and

o Receiving customer feedback, including complaints.

Customer property:-Special care must be taken when a customer
provides their property for use or incorporation into the product. 1dentify, verify, and

protect customer property provided and maintain of lost, damaged or unsuitable

customer property. This may include intellectual property

General
Plan and carry out the inspection, test, measurement, analysis, and
improvement activities needed to:
e assure product meets product requirements,
e assure the QMS works as planned,

» improve the operation and results from the QMS
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Customer satisfaction

Monitor the end customers' opinion of your product and service.

Determine how to gather and use this information

Internal audif:-Internal audits are verification activities performed
by trained auditors within the organization. Their purpose is to determine how well the
plans making up the QMS are being followed. The Standard requires internal audits be
carried out regularly in each area covered by the QMS. Audits address conformity with
the QMS, the requirements of 1SO 9001 2000, and the effectiveness of the
implementation.

Audit plans address:
e Audit criteria, and extent,
« Frequency, and methods used,
o Responsibility for conducting the audit
Auditors are trained, objective, and never audit their own work. The manager
responsible for area being audited quickly resolves identified problems. Audit results

are reported, recorded and follow up actions are venfied.

Monitoring and measurement of processes:-Monitor and measure
the performance of the processes that make up the QMS. Compare these actual results
to the planned results. Take corrective action to make sure the product or service meets

requirements.

Monitoring and measurement of product:-During the production
process, monitor and measure the product to assess if requirements are met. Keep the

records showing,
o the product meets acceptance criteria,

e the name of the person who authorized release of the product,
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e The product has proceeded through all of the planned process steps, including
all planned verifications.

Analysis of data

The standard requires the organization to coltect information on the
functioning of the QMS. This information is then analyzed to evaluate the effectiveness
and efficiency of your system and to identify opportunities for continual improvement
of the QMS. Information collected and analyzed relates to:

e customer satisfaction,

e meeting product requirements ,

o process characteristics and trends,
» product characteristics and trends,

» Supplier performance.

Improvement

Continual improvement:-Make use of the quality policy, quality
objectives, audit results, data analysis, comective and preventive actions and

management review to improve the QMS.

Corrective action:~-When problems occur, fix the underlying process
responsible for the defect. The thoroughness of each solution depends on how costly or
unsafe the actual or possible problems are. Create written procedures for:

e satisfying customer complaints

investigating and solving reported product and process problems,
e identifying the underlying cause of these nonconformities,

« understanding how to eliminate the cause of nonconformities,

o making sure corrective actions are carried out,

« keeping a record of corrective actions,

e Following up on cofrective actions.
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Preventive action:-The same actions described above for corrective
actions must be considered for problems that have vet to occur. This 18 calied
preventive action. Effective preventive action involves identifying the potential
problem, examining the root cause, putting a plan in place to prevent OcCuIrence of the
problem, evaluating the effectiveness of the plan, recording actions taken, and

reviewing the preventive actions taken. A written procedure is required to describe the

preventive action process.

The project “Quality Management System” developed at
application support section of Technology Division of SIFY Ltd. is supposed to satisty
all the directives discussed above. It has been developed after long and through study of

the requirements identified by the development team at SIFY Ltd.

We can go through the guidelines put forward by the ISO standard
one by one and see how I have tried to incorporate all the required testing into a single
system. First of all we can take the Quality Management System proposed by the ISO
standards. The Quality Management System (QMS) here 1s defined as the collection of
processes, documents, T€sOUICes, and monitoring systems that direct the work of an
organization regarding product and service quality. The system developed here will
meet all the above descriptions and along with that provide an environment that wiil

help a user to satisfy most of the other sections in the ISO standards.

QMS system developed will satisfy the different requirements
specified by the ISO standards. Documentation requirements, control of documents,
and control of records are attended to. Documentation requirements are satisfied by
developing a system where a user of the QMS should be able to see the most updated
documents relating to the selected group. The documents that are published in the

system are made sure to be certified by different levels of Management. Records of all
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the modifications made to the documents are kept and can be viewed by the members

of a particular group at any time.

Management Responsibility is one area the system will be
concentrating on mostly. The system helps the management commitment to be
followed by all the users of the system. All the changes in the customer focus can be
tracked by the management directly. All the documents should be approved by the
Management Representative. This helps the top level management to frame a quality

policy. The quality policy should be able to be planned to meet the quality objectives.

Responsibility, authority and communication details should be
assigned and well defined in advance. The managers should approve these documents
before being published. This will help to avoid confusion to the least extent. A
Management representative should responsible to approve all the documents before
being published. Internal communication should also be able to be documented and

published for all the groups in the organization.

Management review should be made easy by controlling all the
documents directly by the MR himself This will reduce extra time required to find out,
go through and maintain al} the records up-to-date. MR should be able approve or reject

any requests made in the system and record a reason for doing so.

Resource Management is given prime importance by ISO
standards. In a service based company like SIFY the resources are sophisticated, hi-tech
networking equipment and qualified personnel. Qualified personnel management based
on each group should be incorporated into the system. It should be able to keep track of
processes to increase the competence and awareness of the qualified personnel by
organizing routine training programs and keep track of the skill levels of the personnel.

Measurement analysis and improvement should be the mantra of

all the organizations that wants it self to be on top of the competitive worldé. This 1s
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possible only through means of routine internal audits, analysis of data monitoring and

measurement of Processes.

Enhancement should be continual. Whenever it is not happening
there should be a way to over come this. The system should be able to record corrective

actions to be taken in order to overcome the current weakness.
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2. System Analysis
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Quality Management System

Almost the requirements needed for meeting the ISG 90031:200C
standard is now camried out manually. All the general requirements was taken care by
specialized persons in each department. They need to be through in their understanding
on all aspects regarding the ISO 9001:2000 standards and needs an organized process
for preparing and controlling documents. These people are controlled by a Management

Representative who 1s responsible for the auditing and certification process.

Documentation requirements are the most important in *he ISC
9001:2000 standard. It defines that all the process and procedures to be carried out in ar
organization should be documented. Whenever a new process or a changed in the
current process needs to be made it will be drafted first. This document would be sent
to the respective unit heads for approval as a hard copy. Once it is approved by the unit
head it will be sent to the management representative for approval. In a dynamic and
service oriented company like SIFY, new process or changes in the existing process
flow 1s a day to day affair. So control of documents and control of records has become
a very difficult task. Quality manual was put up as static pages in “INFODESK”, which
consisted of all current documents which was updated only once in a month. This
doesn’t serve the purpose at all as a particular document would has changed more than

once, before the next update.

Management Responsibility is very high in the existing system. In
order to keep management responsibility management review is conducted regularly.
The purpose of a management review is to evaluate the overall performance of an
organization's quality management system and to identify improvement opportunities.
These reviews are carried out by the organization's top managers and are done on a
regular basis. Management commitment needs to be kept in keeping the standards of
the organization above the required level. Constant monitoring is carried out to keep the
requirements fulfilled. SIFY has been certified for its network services, data center

operations and customer relationship management. So it keeps a customer focus in all
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its activities, which results in constant change and customization in the process
followed. This results in a change in its quality policy every now and then. The current

environment makes this difficult to follow.

Quality planning is defined as a set of activities whose purpose 1s tc
define quality system policies, objectives, and requirements, and to explain how these
policies will be applied, how these objectives will be achteved, and how these
requirements will be met. Quality planning in the current scenario is possinle only
through routine meetings, which is not very effective in a big organization like Sify.
Here 1t 1s impossible to keep track of all the records need for every change made in the
system. Quality objectives need to be followed by each and every one in the
organization. These quality objectives are framed specific to each department in the
organization based on the nature of their work. The current quality objectives definec

are

2

. Provide 24*7 hrs support to our customers.

. Empower people with information and knowledge

. Improvements based on oneself and customer assessment

. Translate customer requirements into workable solutions

. Be transparent and share the information with our customers

. Compliance to best practices in network and data center operation.

These quality objectives are with respect to the technology department in SIFY.

A quality policy statement defines or describes an organization's
commitment to quality. This is framed for the whole organization. The current quality

policy for SIFY is given below.

“To be the best-in-class service provider by practicing international standards

in providing world class service and end-to-end network solutions”
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Responsibility and authority of an associate should be assigned 1
order to avoid confusion. For convenience the associates in Sify has been divided intc
groups based on the responsibility and authority. All the associates are following a
common set of responsibility and authority. In the existing system assigning of duties tc
individuals or transferring from one group to another group are done through personai
emails or group email notifications. This process will not have any records for future
reference.

Internal communication is an important factor in any organization. ki
represents how well the different groups of an organization coordinate with each other
to get the work done. ISO 9001:2000 specifies that all the internal communication i
the organization should be documented. The existing system is very poor in this aspect

as the number of communication between groups remains very large.

In a service oriented company like SIFY the main resource 1s the
qualified personnel itself. Resource management remains the key areas to concentrate
to achieve an improvement in quality. Existing system doesn’t have much say m this

regard. This 1s where the provision of resources will become very important.

Measurement of quality is the most daunting process in the existing
system. It is done by means of internal audit, monitoring and measurement of process,
monitoring and measurement of product, and analysis of data. Internal audit 15 done
from time to time by the management representative in order to get a clear 1dea of
status of the quality measures and to check whether any corrective measures needs to
be taken. Monitoring and measurement of process helps the management representative
to understand the current process and assess the success of the current process and to

make any changes if necessary.

Data to be analyzed are sent to the management representative. This
denies the right for other members of the group to know the data sent for analysis. This

will lead to the analysis of false or irrelevant data to be analyzed. Difficulty in reference
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of the previously analyzed data makes the process of comparison of currently postec

data very difficuit.

Continual improvement is one of the theories to be followed for
achieving better quality. This can be done only by regular training of associates 1r:
advanced topics. Existing system assigns an operations support manager to be in charge
of organizing the training programs required. Associates are intimated through persona!

emails. Keeping track of the skill set of a particular associate 1s not possibie in the

current system.

First we can look in to the limitations of the existing system. We
have discussed about the existing system head long in the previous section. Some of the

main reasons that triggered the management into proposing a new system are,

s No control over documents or records,

e Maintenance of Quality Manual difficult,

e Management responsibility very high,

e Quality planning and implementation is time consuming,
s Responsibility and authority not distributed properly,

¢ Internal communication creates chaos,

¢ Quality assurance very hard,

e Training programs are not responded to properly.

The proposed system is designed to overcome the above limitations.
System foreseen is an intranet site, which can be accessed by all the associates from
within the organization. The site should allow access to the associates cnly after
username and password verification. The main objective of the site will be to provide
an online and most updated quality manual for the reference of all the associates. An

associate when logged in should be able to view the process documents of his group as
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well as all the other groups. It should provide control of documents as well as the

records of ail the modifications made in the quality manual.

There should be provision for adding, modifying and deactivating &
document in the quality manual. These changes should be issued as request for change
to the higher authorities. Once a request for change has been issued it should be sent to
the evaluation of the unit head or group head. Group head should be able to approve or

reject the request. Either approved or rejected the comments should be recorded.

Once approved by the unithead the request is forwarded to the
management representative for approval. The management representative also should

have the option to reject it and if so add comments for rejection.

The different type of documents that can be requested by ar
associate are,
e Qualified Personnel
¢ Qualification Criteria
e Responsibility & Authority
e Process
¢ Quality Plan

o Internal Communication

An associate who had initiated a request should be able to view the
current status of the request; i.e. whether it is pending, approved or rejected by the
unithead, approved or rejected by the management representative etc. An associate
should be able to view the proposed document and status of the request made by any of

the associates in that particular group.

The structure of an organization is the pattern of responsibilities,
authorities, and relationships that control how people perform their functions and

govern how they interact with one another. The proposed system should provide an
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organizational view of the organization. The associates logged in should be abie to see
the whole organizational structure and on selecting a group they should be able to view
all the documents available for that particular group. The documents should be of latest
version. There shouid be an admin interface to customize the organization chat as anc

when required.

The training should be considered as an important part of the
proposed system. Training module should be designed to present before the associates
what all training options available based on the topic proposed for training programs.
The associates training records should be kept in order to provide proof for under going

training. The associates should be able to register for the training online.

Quality policy and Quality system procedures should be displayed
online. Quality system procedures control processes or activities. A well defined
procedure controls a logically distinct process or activity, including the associated
inputs and outputs. Such a procedure defines the work that should be done, and
explains how it should be done, who should do it, and under what circumsiances. in
addition, it explains what authority and what responsibility has been allocated, which
supplies and materials should be used, and which documents and records mus? be used

to carry out the work.

Management review meetings minutes should be recorded and
displayed online. It should also point out the quality indicator as well as the trend
indicator of a particular meeting. Audit plan for the current financial year should be

available online.

Drawings, Forms and data needed for day today analysis should be
available online and should be able to be uploaded as well as downloaded. It is not
necessary for these to be approved but should provide an interface deactivate unwantec

or invalid ones.
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Project has been designed based on the proposed system in mind.
has been designed to satisfy all the requirements put forward. . Documentatior
requirements, control of documents, and control of records are attended to
Documentation requirements are satisfied by developing a system where a user of the
QMS is able to see the most updated documents relating to the selected group. The
documents that are published in the system are made sure to be certified by different
levels of Management. Records of all the modifications made to the documents are kept

and can be viewed by the members of a particular group at any time.

Project is designed to give the user or associate a very easy to use
and clear user interface. The username, group name, group id, unithead are being kept
track off to get the maximum output. The design interface used is not too splashy ye:

not too dull. It is designed give the daily users an “at home” feeling.

The project design will give the opportunity to review the changes
they are about to make in the most possible occasions, i.e. the user will be able to view
the proposed document before even initiating the request. This design 1s supposed to
give the user great confidence in using the system. It also helps to avoid accidental

mistakes that happen regularly.

The project design to be implemented will provide the management
representative and the unit head an opportunity to preview the documert in the
approved format even before approving it. All the documents in the project will have a
prescribed format for headers. It will contain the requestor’s name, activity, unit head
and unit name. The approved document will have the ISO clause, revision number,
revision date, SIFYCTO’s and SIFYMR’s signature. The preview documents are
opened in another window for ease of viewing. All the pages in the site will have
navigational links. All the activities will result in messages describing the result of the

activity.
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3. System Requirements
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Server side

Any IBM Compatible high end server which can support a large
number of users and superior processing speed will serve the purpose. The current
desirable specifications for a best Server around should have — Pentium Xeon
processor, DDR SDRAM memory, Ultra 320 SCSI, PCI-X /O interconrect, anc

options for 2 GB Fiber channel! storage solutions.

Client side

Any IBM PC compatible system that supports graphics with
common /O devices and Ethernet card for LAN connectivity will serve our purpose.

The recommended hardware requirement can be stated as below.

e Pentium 166 MHz,

e 32MB RAM

e 800 * 600 at 16 bit true color

e 1/O devices like mouse and keyboard

e 10/100 Mbps Ethemet Card

Connecting media

Connecting media can be a leased line, dialup or LAN. In Sify the
LAN connection is used to connect to the server, as it is an Intranet site. CAT 3
unshielded twisted pair cables are used in the local network with speeds ranging from
10/100Mbps.
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Presentation

The presentation part is done by HTML (Hyper Text Markup
Language) supported by cascading style sheets (CSS) and client side and se-ver side

scripting languages.

Server Side Scripting

PHP is used as server- side scripting language. It 1s used to create
interactive dynamic websites. It 1s rapidly gaining popularity because of its flexible,

cross-platform technology that provides amazingly powerful features.

Client Side Scripting

JavaScript is used to perform the client side scripting requirements
like input validations. With its object oriented features and easy to understand scripting
language it makes an easy choice to make. The fact that it 1s the language supported my

most browsers directly or indirectly adds to 1t.

Tools

Browser: - A standard browser that support JavaScript cascading
style sheets (CSS) and support layer technique is enough to access the quality

management system at the client side.

Web server: - PHP will work with virtually all web server software
including Microsoft’s intemnet Information Server (IIS), but is most often used with the

freely available Apache server which is more economical and reliable. Apache is by far



SE ! y Quality Management System

the most widely used commercial web server around the world. In SIFY the system 1s

run on an Apache server in a Linux Platform.

Database: - PHP will work with virtually all database software,
including Oracle, Sybase, but is most often used with the free MySQL database
software for which it has a specific optimization. The populanty of MySQL is justified

by its speed and scalability which makes it our choice for Quality Management system.

PHP Parser:- In order to process PHP script instructions a parser
must be installed to generate HTML output that can be sent to the web browser. The
parser engine is identical irrespective of the operating system so PHP pages need no

change to run on different platforms.
Operating System

The acronym LAMP is sometimes used to describe the most popular
PHP environment configuration. The initials refer to Linux, Apache, MySQL and PHP.
Unix based web servers are by far the most common worldwide and of these the totallv
free Linux provides the reliability needed for minimum down time and has robust

security. This makes Linux our favored operating system platform.

The name ‘Apache' was chosen from respect for the Native
American Indian tribe of Apache, well known for their superior skilis in warfare

strategy and their inexhaustible endurance. Secondarily and more commonly accepted,
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it is considered cute name, which stuck. Apache is "A PAtCHy server”. It was basec

on some existin 1 “patch files”.
ting code and a series of

The Apache httpd server

Is a powerful, flexible, HTTP/1.1 compliant web server

Is highly configurable and extensible with third-party modules

Can be customized by wnting 'modules’ using the Apache module AP1
Provides full source code and comes with an unrestrictive hicense
Runs on Windows NT/9x, Netware 5.x and above, OS8/2, and most
versions of Unix, as well as several other operating systems

Is actively being developed

Encourages user feedback through new ideas, bug reports and patches
Implements many frequently requested features, mcluding DBM
databases for authentication, Customized responses to errors and
problems, Multiple Directory Index Directives, Unlimitec flexible

URL rewriting and ahasing etc.

PHP4 is the latest incarnation of PHP - the “PHP Hypertext

Preprocessor”. IT is a programming language for building dynamic, interactive web

sites. In technical terms, PHP4 1s a cross-platform, HTML-embedded, server-side web

scripting language.

e Cross-platform — PHP4 code can be run, without alteration on computers

running different operating systems. A PHP4 script that runs on Linux

will generally run on Windows as wetl.

e HTML-embedded — PHP4 code is written in files containing a mixture of
PHP instructions and HTML code.

e Server-side — The PHP4 programs are sun on a server — specifically, a

web server.
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e A web scripting language — PHP4 programs are run via a web browser.
The web servers on which they reside are accessed, and this runs the

program, sending any resulting output back to the browser.

ADVANTAGES OF PHP4

There are seven major reasons as to why PHP is superior -

Speed

s P

Superior Memory Management
No Hidden Cost with PHP
MySQL makes it cooler

a o

4

Closer to JAVA/C++ style of programming

™~

No Show Stopper Bugs
g. Cross Platform Migration Strategy

MySQL 1s a smali, fast and capable relational database. The client

portion of MySQL has been placed in the public domain while the rest of MySQL is

distributed under license.

The following are amongst the features that MySQL supports.

Multi-threading.

Fixed and variable length records.

An ODBC driver. (With source)

A flexible privilege and password system.

Up to 16 keys per table. Each key may have up to fifteen fields.

Support for pnmary key fields, key fields and unique fields in CREATE.

Support for the one to four byte integer, float, double, fixed and variable length

strings, time stamps, variable length strings and blobs.
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o Cand Perl APL

s Supports Sun Solaris 2.5+ and Linux 2.0+ and possibly others.

e A fast thread based malloc system.

e All string comparisons for normal string fields are case insensitive. (Binarv
strings supported.)

s Aliases on tables and columns.

o All fields have default values. INSERT may be used on any subset of fields.

e The capability to easily redefine tables: including adding and deleting keys and
fields.
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4. System Design
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Dynamic web applications are presented as a three-tier arcaitecture,
in which the PHP scripts play a key role in the business logic layer of the arcaitecture.
Designing the application in layers, or tiers, is useful for many different reasons. In a
multiple tier design, each tier can be run a separate machine, or machines, allowing for
improved processing performance. Depending on the design, multiprocessor machines,
or many different independent computers can be used to improve performance.
Efficient layering can give structure to you application, promote scalability, and ease

long-term maintenance requirements for your code.

First Second Third
Tier Tier Tier

Data K p BL]"_Solgjc K 4 Presentation

Figure 4.1.1 Three Tier Architecture

First-Tier: Persistent Data Storage - The underlying technology tc
implement this layer could be a variety of things including cookies, server side files or
databases.

Second-Tier: Business Logic Layer — This is where one code any

rules regarding the data stored and generally is the bulk of the application.

Third-Tier: Presentation — Enables the user to see the results of the
business logic applied to the data stored. The third-tier is clearly the browser-

application, rendering the output of the PHP Scripts for users.
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Server Client
Side Side
Presentation intermnet ]-—» Browser
S
"~ |Contains all HTML ;
cade in your S
applicalion Rendering ;
and any client [’
side scriptng
logic
Business Yaur main PHP scrint
T ] controlling the togic and
Logc fow of your application
Database
. . - - | Abstraction Layer
- {PEAR DB)

Database
Use athe
_.+-""| appropriae
PET e database here

Persistent
Data Storage

Figure 4.1.2 PHP Architectural Design

HTML — HyperText Markup Language, the language web pages are

composed in, and which our application separates out into the presentation layer

PEAR - PHP Extension and Application Repository, PEAR 1s a
code repository for PHP extensions and PHP library.

Prerequisites
. A working web server with PHP (Apache)
. PEAR installed in the PHP library path
. Working access to a relational database (MySQL)
. It is recommended that PEAR DB is reviewed and tested.
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Entity-Relationship Diagram
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Document
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Context Level Diagram
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Document Change Reguest Form
View Request

User \

Select Viewh
Request

Selected Request Display

Requests

Requests newrequest

o N

Request
Status

Document id /

Document
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Document Change Reguest Form
Unit Head Approval
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Document Change Request Form

Management Representative Approval
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The database is organized as various master and transaction tables
containing the information about the process and its activities. The various tables usec
in the database for are specified below. The various fields, type and constrainis are

shown below.

Tables are:

1. newrequest

2. transisogroup

3. processqp

4. Internalcmm

5. masterisogroup

6. masterinternalcmm

7. masterprocessqp
NEWREQUEST
regid | bigint (15) i i PRI | NULL Jaute increment
regdate | datetime | YES | | NULL |
groupid | bigint{1l5) | YES | | NULL | =
document | text | YES | | NULL |
documentid | bigint(i5) | ¥YES | | NULL |
initiater | bigint (5} | YES | | NULL ]
status | char{l) i YES | | NULL |
mrname | wvarchar(23) | YES | | NULL |
appdate | datetime | YES | ! NULL
unithead { bigint (3) | YES | | NULL |
reasonchange | blok | YES | | NULL |
groupname | text | YES | | NULL
activity | varchar(20) | YES | | NULL i
modid | bigint (15) | YES | | NULL
reasonreject | blob | YES | | NULL
active { char{l} | YES | | NULL i
incorporated | varchar{l0) | YES | | NULL
distributed | varchar (10} | YES | | NULL |
count | int{d} | YES | i NULL |
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tran51d

blglnt(lS)

Quality Management System

auto I1ncrement

| | | | [
groupid f bigint(15) | YES | | NULL
doctype | text i YES | | NULL
education | text | YES | | NULL
exXperience [ text ! YES | | NULL
skill ! text | YES | | NULL |
training | text | YES | | NULL
responsibility | text | YES | | NULL
authority | text | YEs | | NULL
details { text | YES | | NULL |
grpmembers | text | YES | | NULL |
PROCESSQP
3% S = RIS
qpld | blglnt(lSJ | | PRI | NULL | auto increment
groupid | bigint{l5) | YES | | NULL I
processname | text | YES | | NULL
stage | text | YES | | NULL |
controlcharac | text | YES | | NULL [
checkmethod | text | YES | | NULL f
refdocument | text | YES | | NULL |
responsibility | text |_YES | | NULL }
record | text | YE8 | | NULL |
scope | text | YEs | | NULL i
objective | text | YES | | NULL |
input | text | YES | | NULL i
output | text | YES | { NULL i
process | text | YES | | NULL
monitoring | text | YES | | NULL i
records | text | YES | | NULL |
interface | text | YES | | NULL
specification | text | YES | | NULL !
doctype | text | YES | | NULL [
status | char (1) | YES | | NULL !
controllimit | text | YES | | NULL
reasenchange | text | YES | | NULL f
reqgid | bigint (15) | YES | | NULL
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: e S ek hicac SRR L LD S
commid | bigint(5) | | PRI | NULL | autoc increment
srcgrp | bigint{15) | YES | | NULL
destgrp | pigint(15) | YES | | NULL
title | text | YES | | NULL i
formno | text | YES | | NULL
purpose | text | YES | | NULL
freg | text | YES | ! NULL
destgrpname | text | YES | i NULL
status { char(l) | YES | | NULL
reqgid | bigint(1S) | YES | | NULL

greoupid | bigint(5) ! | PRI | NULL | autoc increment
group name | varchar{(1G0) 1 YES i | NULL
location | int{(1l1) | YES i { NULL
groupdesc | varchar (100} | YEsS | | NULL
groupmembers | text | YES | | NULL
unithead | text | YES | I NULL |
procmax { 1nt{25) | YES | | NULL
procmin | int{25) | YES | | NULL
CUrrproc i int(25) | YES | | NULL
education | text | YES | | NULL
experience | text | YES | | NULL
skill | text | YES | ] NULL [
training | text | YES | | NULL |
responsibility | text | YES | | NULL
authority | text | YES ! | NULL
details | text | YES ] | NULL |
gprevno | bigint (15) | YES | [ NULL |
gprevdate | datetime | YES | | NULL |
gcrevnoe | bigint (15) | YES | | NULL
gcrevdate | datetime | YES | | NULL
rarevno | bigint(15) | YES | | NULL
rarevdate | datetime | YES | | NULL
parentgroup ] bigint(5) | YEs | | NULL
options | text | YES | | NULL
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MASTERINTERNALCMM

| bigint{5) | | PRI | NULL ! auteo increment
srcgrp | bigint{l3) | YES | | NULL
destgrp | bigint({1l3) | YES | | NULL
title | text | YES | | NULL i |
formno | text [ YES | | NULL j }
purpose | text | YES | | NULL {
freq | text | YES | | NULL ; |
active | char(l) | YES | | NULL
revno | bigint{1l3) | YES | | NULL
revdate | datetime | YES | | NULL |
destgrpname | text | YES | | NULL |

R 'm 5 3 5 - T 1 -\.- z :

gpid | bigint (15) | | PRI | NULL i auto increment
grcupid | bigint(15) i YES | | NULL

processname | text ! YES | | NULL ] o e
stage | text i YES i | NULL

controclcharac I text | YES i | NULL

checkmethod I text i YES i | NULL

refdocument I text | YES | | NULL

responsibility | text | YES | | NULL

record | text | YES i | NULL

3cope 1 text | YES | | NULL

objective | text | YES | | NULL

input | text | YES | | NULL |

output | text | YES | | NULL

process | text | YES | | NULL

menitoring | text | YBS i | NULL

records | text | YES | | NULL

interface | text | YEs | | NULL

specification | text | YES i | NULL

doctype | text | YES | | NULL | ]
active | char (1) | YES | | NULL

controllimit | text | ¥YES | | NULL

procid | wvarchar{10) | ¥YES | | NULL

revno | bigint{15) | YES | | NULL

revdate | datetime | YES | | NULL
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5. System Implementation
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Site Navigation

The site has been divided into three panes. The top pane contains the
titte. The bottom left pane contains the Navigational Menu from which we get the links
to all the other pages. The bottom right pane contains the actual content. When we click
on a link in the left nav the contents is displayed in the right pane. Most of the pages are
provided with back link to go back to the previous page. All messages are displayed in

separate pages in the right pane.

Access Restriction

The access restriction for this site is done by username and password
authentication. The site will be available only in the local network, Those who have

remote access to the local network can also have access to the site.

Quality Manual

Quality Manual documents the organizations Quality management

system. It contain the details of different specifications followed for

e Revision Record

* Preface

* About Sify-Technology

¢ Definitions and Abbreviations
* Scope of Quality System

e Organization

* General Requirements

* Documentation Requirements
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* Management Commitment
* Quality Policy and Objectives

e Planning
Organization Chart

Organization chart is used to view the structure of the organization.
The structure will vary upon the location you select. It displays different groups or units
as its nodes. When you click on a particular node a drop down menu will appear. It will
display all the documents available for that particular group. The user can select the

document he wants to view.
Management Zone

Management zone is used to create transparency for the quality
system procedures adopted by the organization. Any associates can login and view the
minutes of all the management review meeting being held. Quality indicators as well as

the trend indicators are captured to give a brief idea of what is going on,

Document Change Request Form

Document change request form initiates a request to add/modify or
deactivates a document. Quality management system requires all the processes being
carried out in an organization to be documented. These documents need to be changed
now and then. DCRF provides an interface where an associate can go in and key in the

details of the document and submit it as a request.
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Add Document — Qualified Personnel

This option will present you with a form that displavs ali the
available associates who are not part of any other group. The person logged in can
select and add other associates to ones group. The duties can be assigned individually at

this time. There is an option to preview the document before submitting.

Add Document — Qualification Criteria

This option will add the details of qualification criteria needed for a
particular group. It has preview option and multiple entry option for a single field. This

will help to standardize the human resource management.

Add Document — Responsibility &Authority

This option will add the responsibility and authority assigned for a
particular group. It has preview option and muitiple entry option for a single field. This

will clearty define the work to be done by each group.

Add Document - Quality Plan

This option will add the details of quality plan of the current year of
the particular group. The entry is made process by process. A process can have
different stages. When you try to add an entry in quality plan two requests are issued.
One is to add the process and its stages to the quality plan. Another one is to add the

specification of the process. Both are posted simultaneously. It has preview option.
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Add Document — Internal Communication

This option will add the communication details for a particular group
with other groups. There can be more than one communications issued in a single
request. There can be more than one communications made to a particular group. It has

preview option. It helps to improve the coordination between groups in the

organization.

PHP is an object based language. It doesn’t support inheritance.
Even then its objects had provided with excellent features and memory management

making PHP the language of our choice.

Objects were used in this project in order to display the organization
chart. Here we needed to build a tree structure before displaying the Organization chart.
Each group needed to have different options depending upon the documents available.
The method used here is to take each node it the organization chart as an object and

create a tree structure with these objects.

Once the structure is displayed, Layers were used to display the drop
down box. JavaScript was used to capture the mouse over events and display the
context sensitive dropdown menu. DIV tag was used in browser, which doesn’t support

the layers.

Window and Document objects provided by JavaScript are used

extensively through out the project. History object is used for navigational purpose.
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6. Verification and Validation
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Software testing is defined as the process by which one detects the
defects in the software. It is considered as the final opportunity to detect and convert or
rectify any defects that may be there in the developed product. Testing is a process,
which is done with the explicit intention of finding errors that would make the program
fail. In short, system testing and quality assurance is a review of the software product

and related documentation for completion, correctness, reliability and maintainability.

The first step in system testing is to prepare a plan that will test ail

the aspects of the system. System testing can be grouped as:

. Unit testing

. Integration Testing

. Validation testing

. Performance testing
. Load testing

. User interface testing

Unit Testing

This is the first level of testing in which different modules are
tested against the specification produced during the design of modules. Unit Testing is
done for the verification of the code produced during the coding phase and to test the
internal logic of the modules. It refers to the verification of a single program module in

an isolated environment.

After coding each page is tested and run individually. All
unnecessary coding statements are removed and it is ensured that all the functionality

works as expected. Any logical errors found are corrected.
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Integration Testing

Integration Testing is a systematic technique for constructing the
program structure while conducting test to uncover errors associated with interfacing.
Many tested modules are combined into a subsystem, which is then tested. This testing
is the verification of the interfaces among system parts. Integration Testing addresses

the issues associated with the dual problems of verification and program construction.
Validation Testing

Validation Testing provides the final assurance that the software
meets all functional, behavioral and performance requirements. The sofiware is
completely assembled as a package, interfacing errors are uncovered and collected and
a final series of software test validation testing may begin. Validation succeeds when
the software functions in a manner that is reasonably expected by the user. Validation
testing refers to the process of using software in a live environment to find errors. The
feedback from the validation phase generally produces changes in the software to deal

with errors and failures that are uncovered so far.

Validation Testing is done by inputting invalid data and check for
acceptance of data and invalid output. A test case is a set of data the system will
process as normal mput. However data are usually created with the intent of

determining whether the system will process them correctly.
Performance testing

Performance testing is to verify the performance requirements
have been achieved or not. It verifies the system response time for designated
transactions and measure response times, transaction rates, and other time sensitive

requirements.
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Load testing

Load testing is performed by subjecting the system-under-test to
varying workloads to evaluate the systems ability to continue to function properly
beyond the expected maximum workload. It evaluates the performance characteristics

(response time, transaction rates and other sensitive 1ssues)
User interface testing

User interface testing is done to verify the users interactions with
the software. It ensures that the user interface provides the user with the appropriate
access and navigation through the functions of the applications. It also ensures that the
objects within the function as expected and conform to industry standards. (To reflect
business functions and requirements, including window to window, field to field and

use of access methods (tab keys, mouse movements etc)

The tiest cases for Quality management system have been
selected based on various categories. These categories are, Data handling, Data validity
and processing speed

Data handling is checked for the amount of data the system can
handle at a time. This includes inputting a large amount of data for the regression

testing. A large amount of backlog entry exists for this test case.

Data validity is a special case. It is done by entering a document

for the same group at the same time and checked for any inconsistent states.

Processing speed test cases check for how fast a particular request

1s posted processed and sent back.
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7. Conclusion
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Quality management system has a very easy to use administration
module. This helps the administrator to add/delete groups, change the display options
and change the structure organization chart etc. A separate interface has been made to

key in the backlog entries.

Enhancements options exist m developing a corrective action
report module and a self-audit kit. Corrective action report deals with reporting the
actions taken to correct the existing changes reported earlier. The managers perform a
self-audit of their respective groups to check the guality assuarance use self-audit kit. It
helps the managers to evaluate the current quality indicator of their group. Weekly

reports of self-auditing keep track of the improvement of a particular group.

» Leon Atkinson; Core PHP Programming: Using PHP to Build Dynamic Web
Sites; Pearson Education Asia; 2001

» James A. Senn; Analysis & Design of Information Systems; McGraw Hil!

International; 1989
» Roger S. Pressman; Software Engineering; McGraw Hill International; 1997

» William Perry; Effective Methods for Software Testing; Wiley-QED
Publications; 1995

Web Sites

www.php.net
www.phpbuilder.com

www.mysql.com
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www.devguru.com
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8.1 Sample Screens
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ORGANIZATION CHART

Organization chart displays the structure of the organization. It

provides an easy user interface for accessing document pertaining to a particular group.
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When we select a group the documents available for that group are listed in the drop

down menu. When on any of the options you will be presented with that particalar

document of selected group.
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ISO - International Standards Organization
SIFYCTO - Chief Technology Officer, Sify
SIFYMR — Management Representative, Sify

PHP — Personal Home Page: Hypertext Preprocessor
LAMP —Linux, Apache, MySQL and PHP
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